PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2000-076684 
(43)Date of publication of application : 14.03.2000 



(51)Int.CI. 

1 . 




G11B 7/125 
01 IB 19/28 




(21)Application number 


: 10-246970 


(71)Applicant 


: PIONEER ELECTRONIC 








CORP 


(22)Date of filing: 


01.09.1998 


(72)Inventor : 


SHIMODA YOSHITAKA 








yOSHIDA MASAYbSHI 


I — : — 






YANAGAWA NAOHARU 



(54) INFORMATION RECORDER 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide an 
information recorder which properly controls a 
laser power, records at a constant turning angle 
velocity onto an optical disk corresponding to 
CLV(contact linear velocity) system, and is able 
to search at a high-speed in a record sequence. 
SOLUTION: On an information recorder, a DVD- 
R 1 is driven to rotate by a spindle motor 17, 
etc., with a constant turning angle velocity. A 
wobbling signal is obtained by a wobbling signal 
generating part 22 from a push-pull signal based 
on the reflected light of a light beam emitted by 
an optical pickup, and is binarized by a binarizing 
circuit 23, and then, the wobbling frequency is 
detected by a frequency detecting part 24 and 
outputted to a CPU 11. Based on this, the CPU 
calculates the optimal recording power of semiconductor laser 14a corresponding 
to the linear velocity of the DVD-R 1. and instructs a power control part 1 6 for a 
laser driving circuit 15 to drive the semiconductor laser 14a with this optimal 
recording power. Consequently, it is possible to perform a laser power control 
accurately following up the variation in the linear velocity of the DVD-R 1 when 
written, and also to perform a high speed search even in a record sequence. 
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[Claim(s)] 

[Claim 1] It is the infomiation recording device which records recording information on an 
optical disk corresponding to the CLV (Constant Linear Velocity) method which makes 
regularity linear velocity at the time of playback. The optical pickup which carries out outgoing 
radiation of the light beam from laser, irradiates said optical disk, and detects the reflected light, 
The roll control means which carries out the roll control of the optical disk concerned so that it 
may face performing record over said optical disk and may become the fixed angular rate of 
rotation, The information recording device characterized by having the laser drive control means 
which calculates the optimimi value of the amount of laser drives of said optical pickup 
corresponding to the linear velocity to said optical pickup of the recording track of said optical 
disk by which a roll control is carried out, and carries out drive control of said laser with the 
optimum value concemed. 

[Claim 2] It is the information recording device according to claim 1 characterized by said laser 
drive control means calculating the optimum value of said amount of laser drives based on the 
frequency of the wobble signal concemed extracted from the detection output of said optical 
pickup while the wobble signal is recorded by making a recording track lie in a zigzag line by 
constant frequency in said optical disk. 

[Claim 3] It is the information recording device according to claim 1 which is ftirther equipped 
with a PURIPITTO detection means to detect the PURIPITTO concemed while PURIPITTO 
which records control information beforehand is formed in the guide truck of said optical disk, 
and is characterized by said laser drive control means calcidating the optimum value of said 
amoxint of laser drives based on appearance spacing of the detected PURIPITTO concemed. 
[Claim 4] Said roll control means is an information recording device given in any of claim 1 to 
claim 3 characterized by setting up such the angular rate of rotation small while carrying out the 
roll control of said optical disk so that it may become the predetermined angular rate of rotation 
set up to two or more fields which divided said optical disk into radial, respectively that it going 
to each field of the inner circumference section to the periphery section of said optical disk they 
are. 

[Detailed Description of the Invention] 
[0001] ' 

[Field of the Invention] This invention belongs to the technical field of an information recording 
device, and belongs to the technical field of the information recording device which repeats the 
optical disk and recording information of a write-once mold which can add recording 
information especially, and records recording information to an information record medium like 



the rewritable type optical disk which can be written in. 
[0002] 

[Description of the Prior Art] From the former, the CLV which records information with a fixed 
linear velocity as a record format is adopted with optical disks, such as DVD which was 
mentioned above. Therefore, it faces playing an optical disk, and the roll control of a spindle 
motor is performed so that it may become the angular rate of rotation which applied outside fi-om 
the inside and was in inverse proportion to the radius. Since CLV can record the minimum pit 
which can be read from inner circumference to a periphery, it is a method excellent in the point 
which can raise recording density. Also when recording on the optical disk of write-once molds, 
such as DVD-R (DVD-Recordable), corresponding to this, control according to CLV is 
performed. Namely, the roll control of the spindle motor is carried out so that linear velocity may 
become fixed, and it writes in by making various conditions, such as laser power, the same in 
every location on an optical disk. At this time, the drawing speed (channel bit rate) of the data 
per unit time amount is fixed, and the channel bit clock which defines it is constant firequency. 
[0003] By the way, when recording various contents to optical disks, such as DVD-R, it may be 
necessary to search by once interrupting writing. That is, it will search by the empty area on an 
optical disk becoming the situation which exists discretely, and moving the radius location of an 
optical disk greatly in such a case, and vmting will be continued again (a series of actuation 
including interruption of writing and vmting, a search, and a write-in restart is henceforth called 
a "record sequence"). The degree of fi-eedom of the arrangement for record to an optical disk 
increases by this, and contents can be recorded efficiently. 
[0004] 

[Problem(s) to be Solved by the Invention] However, corresponding to distribution of the empty 
area of an optical disk, it will be necessary to search by having to change a radius location, and 
with optical disks, such as DVD, as mentioned above, since CLV is adopted, the angular rate of 
rotation of an optical disk must be changed so that a search place may be suited. Therefore, time 
amount may be taken to control a spindle motor and to carry out a stable drive, and a quick 
search may be unable to be performed. Consequently, the point that the time amount which the . 
record sequence over an optical disk takes becomes long, and this inclination becomes 
remarkable, so that especially empty area is discrete is a problem. 

[0005] Then, it records by carrying out a roll control by the fixed angular rate of rotation, this 
invention being made in view of such a problem, and controlling laser power proper to the 
optical disk corresponding to CLV, and even if it is at the record sequence time, it aims at 
offering the information recording device which can be searched at a high speed, 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, an 
information recording device according to claim 1 It is the information recording device which 
records recording information on an optical disk corresponding to the CLV (Constant Linear 
Velocity) method which makes regularity linear velocity at the time of playback. The optical 
pickup which carries out outgoing radiation of the light beam fi-om laser, irradiates said optical 
disk, and detects the reflected light, The roll control means which carries out the roll control of 
the optical disk concerned so that it may face performing record over said optical disk and may 
become the fixed angular rate of rotation. Corresponding to the linear velocity to said optical 
pickup of the recording track of said optical disk by which a roll control is carried out, the 
optimum value of the amount of laser drives of said optical pickup is calculated, and it is 
characterized by having the laser drive control means which carries out drive control of said laser 
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with the optimum value concemed. 

[0007] According to this invention, when recording the recording information over the optical 
disk corresponding to CLV in an information recording apparatus, the light beam by which 
carried out the roll control of this optical disk by the fixed angular rate of rotation, and outgoing 
radiation was carried out from the laser of an optical pickup is irradiated in a recording track, and 
the linear velocity at this time is acquired. And the optimum value of the amount of laser drives 
calculated corresponding to this performs power control of laser. Since the amount of laser 
drives can be driven by asking for linear velocity by the power of extent which can always write 
in suitable for an optical disk even when a relative linear velocity at the time of writing changes 
with the radius locations of an optical disk by this, an optical disk is driven without changing the 
angular rate of rotation, and the high-speed search at the time of a record sequence is enabled. 
[0008] When an information recording apparatus according to claim 2 makes a recording track 
lie in a zigzag line by constant frequency in said optical disk in an information recording 
apparatus according to claim 1, while the wobble signal is recorded, said laser drive control 
means is characterized by calculating the optimum value of said amount of laser drives based on 
the frequency of the wobble signal concemed extracted from the detection ou^ut of said optical 
pickup. 

[0009] According to this invention, corresponding to the linear velocity when carrying out the 
roll control of the optical disk corresponding to CLV by the fixed angular rate of rotation, the 
frequency of the wobble signal recorded on the optical disk is extracted from a detection output, 
and power control of laser is performed in quest of the optimum value of the amount of laser 
drives based on this frequency. Thereby, it can ask very correctly, without complicating a 
configuration for a relative linear velocity at the time of writing, and it can respond to the high- 
speed search at the time of a record sequence, controlling laser optimally strictly and driving it. 
[0010] An information recording apparatus according to claim 3 is ftirther equipped with a 
PURIPnTO detection means to detect the PURIPITTO concemed while PURIPITTO which 
records control information beforehand is formed in the guide truck of said optical disk in tiie 
information recording apparatus according to claim 1 , and said laser drive control means is 
characterized by calculating the optimum value of said amount of laser drives based on 
appearance spacing of the detected PURIPITTO concemed. 

[001 1] According to this invention, PURIPnTO beforehand formed in the guide truck of an 
optical disk corresponding to the linear velocity when carrying out the roll control of the optical 
disk corresponding to CLV by the fixed angular rate of rotation is detected, it asks for 
appearance spacing of PURIPITTO which shows fixed regularity, and power control of laser is 
performed in quest of the optimum value of the amount of laser drives based on this appearance 
spacing. Thereby, it can ask very correctly, without complicating a configuration for a relative 
linear velocity at the time of writing, and it can respond to the high-speed search at the time of a 
record sequence, controlling laser optimally strictly and driving it. 
[0012] In an information recording device given in any of claim 1 to claim 3 they are, an 
information recording device according to claim 4 is characterized by setting up such the small 
angular rate of rotation that it goes to each field of the inner circumference section to the 
periphery section of said optical disk while said roll control means carries out the roll control of 
said optical disk so that it may become the predetermined angular rate of rotation set up to two or 
more fields which divided said optical disk into radial, respectively. 

[0013] According to this invention, field division of the optical disk corresponding to CLV is 
carried out at plurality radial, a roll control is carried out by the fixed angular rate of rotation set 



3 



that the angular rate of rotation becomes small for every field, so that it goes to the periphery 
section, and the linear velocity at this time is acquired. And corresponding to this, the optimiim 
value of the amount of laser drives is calculated for every division field, and power control of 
laser is performed. Thereby, in each division field, while the adjustable width of face of laser 
power also becomes narrow and being able to perform cheap and simple laser drive control of a 
configuration according to there being little change width of face of linear velocity, a high-speed 
search in the same field where fi-equency is large is enabled. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained based on a drawing. The following explanation explains the gestalt of operation at the 
time of applying this invention to DVD-R (DVD-Recordable) which is the information record 
medium of the write-once mold which can be added only at once about recording information to 
the information recording device which records recording information. 

[0015] Drawing 1 is drawing showing the structure of DVD-R as an information record medium 
in the operation gestalt of this invention. As shown in drawing L the groove truck 2 as a guide 
truck to which light beam B to form the coloring matter film 5 and for DVD-Rl write in 
recording information by being the recording track which can be written in once is made to 
guide, and the land truck 3 which adjoins the groove truck 2 and divides each groove truck 2 are 
formed. If it sees fi-om the exposure side of light beam B, the golden vacuum evaporationo side 6 
as a light reflex side to form convex and the land truck 3 in a concave, respectively, and for the 
groove truck 2 reflect light beam B is established. 

[0016] The groove truck 2 lies in a zigzag line at constant pitch in the direction parallel to the flat 
side of DVD-Rl, and the so-called wobbling is given. And when reproducing the groove truck 2 
by CLV, the wobble signal which has a fixed wobble fi-equency corresponding to said constant 
pitch can be extracted fi-om the push pull signal acquired. When carrying out the rotation drive of 
DVD-Rl according to CLV, it can use in order to obtain the reference fi-equency for maintaining 
a fixed linear velocity, but with this operation gestalt, this wobble signal is used in order to 
distinguish the linear velocity of DVD-Rl based on a wobble signal so that it may mention later. 
[0017] PURJPITTO 4 to which the land truck 3 bears various control information, such as 
address information of DVD-Rl, is formed. This PURIPITTO 4 is beforehand formed in the case 
of manufacture of DVD-Rl. And since a part of beam spot formed in DVD-Rl by irradiating a 
light beam laps also with the land truck 3, by processing mentioned later, PUiUPITTO 4 can be 
detected by the push pull method using the reflected li^t, and the extract of varioxis control 
information is attained. 

[0018] Drawing 2 is the block diagram showing the outline configuration of the information 
recording apparatus conceming the 1st operation gestalt of this invention. The information 
recording device shown in drawing 2 is equipped with CPU 1 1, ROM 12, RAMI 3, pickup 14, the 
laser drive circuit 15, the power control section 16, a spindle motor 17, the spindle driver 18, the 
FG detecting element 19, the spindle error generation section 20, amplifier 21, the wobble signal 
generation section 22, the binary-ized circuit 23, the fi-equency detecting element 24, the write-in 
data clock generation section 25, and write-in data generation section 26 grade, and is 
constituted. 

[0019] In drawing 2, CPUl 1 controls actuation of the whole information recording device in the 
gross, and is connected with each component Moreover, the control program required for 
processing and the various table data mentioned later of CPUl 1 are stored in R0M12, and data 
required for processing of CPUl 1 etc. are temporarily memorized by RAMI 3. 
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[0020] Pickup 14 contains semiconductor laser 14a which carries out outgoing radiation of the 
light beam irradiated by the information recording surface of DVD-Rl as an information record 
medium, and the photo detector which receives the reflected light beam, changes into an 
electrical signal, and outputs a light-receiving signal. Moreover, it is constituted including optics, 
such as a collimator lens, an objective lens, a polarization beam splitter, and a multi-lens, as 
optical system required in order that pickup 14 may perform exposure to DVD-Rl of a light 
beam, and light-receiving of the reflected light. 

[0021] The laser drive circuit 15 is a circuit which supplies a driving signal to semiconductor 
laser 14a of pickup 14. And under control of CPUl 1, in order to control appropriately the driving 
signal supplied from the laser drive circuit 15, the power control section 16 generates the control 
signal corresponding to the outgoing radiation power of semiconductor laser 14a, and outputs it 
to the laser drive circuit 1 5. that is, corresponding to the record power to which the quantity of 
light of the light beam by which outgoing radiation is carried out becomes the optimal from 
semiconductor laser 14a, the electrical-potential-diflference value of a driving signal is set up at 
the time of writing. With this operation gestalt, processing mentioned later is performed and 
adjustable [ of the electrical-potential-diflference value of the driving signal of semiconductor 
laser 14a ] is appropriately carried out on the occasion of the writing to DVD-Rl corresponding 
to the linear velocity. 

[0022] A spindle motor 17 carries out the rotation drive of DVD-Rl with the rotation driving 
signal supplied from the spindle driver 18. And the FG detecting element 19 is put side by side to 
a spindle motor 17, and the pulse (it is hereafter called a "rotation pulse") which has a frequency 
proportional to rotation of a spindle motor 17 is outputted. The rotational frequency of a spindle 
motor 17 can be distinguished by this rotation pulse. The criteria rotational frequency beforehand 
set up in response to the rotation pulse from the FG detecting element 19 is directed in the 
spindle error generation section 20 from CPUl 1, it compares this criteria rotational frequency 
with the rotational frequency of a spindle motor 17, and generates an error signal. This error 
signal is fed back to the spindle driver 1 8, and a roll control is performed so that both may be in 
agreement. Thus, the rotational frequency of a spindle motor 17 will always be maintained at the 
above-mentioned criteria rotational frequency by stability. 

[0023] the rotation drive to DVD-Rl is controlled by this operation gestalt to become the fixed 
angular rate of rotation corresponding to said criteria rotational frequency from the inner 
circumference of a disk to a periphery. While becoming more advantageous to performing the 
high-speed search accompanied by migration between different disk radius locations in the case 
of a record sequence rather than this records by seting linear velocity constant to DVD-Rl, it 
becomes possible to perform a rotation drive by simpler control. Since it is desirable to read by 
advantageous CLV with rriemory capacity generally when reproducing the DVD-Rl recorded in 
this way on the other hand, it is necessary to perform record which suited CLV as disk 
formatting. Therefore, in the power control section 16, although it is coped with by adjusting 
appropriately the electrical-potential-difference value of the driving signal of semiconductor 
laser 14a, about the detail, it mentions later. 

[0024] On the other hand, after the push pull signal outputted from pickup 14 is amplified with 
amplifier 21, it is inputted into the wobble signal generation section 22. In this wobble signal 
generation section 22, an unnecessary component is removed from the amplified push pull signal 
using a band pass filter etc., and an above-mentioned wobble signal is extracted. 
[0025] As a result of wobbling to the groove truck 2 performing the roll control to DVD-Rl to 
being what the groove truck 2 is made to lie in a zigzag line, and performs it at constant pitch at 
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this time so that it may become a rotation constant angular velocity with the gestalt of this 
operation as mentioned above, the extracted wobble signal is the signal which has a different 
wobble frequency according to linear velocity. Then, he judges the linear velocity of DVD-Rl 
conversely, and is trying for this to control the outgoing radiation power of semiconductor laser 
14a by the 1st operation gestalt by detecting a wobble frequency based on the extracted wobble 
signal. 

[0026] Moreover, in order to correspond to the disk corresponding to CLV, it is made to be 
proportional to linear velocity, and it is necessary to change the channel bit rate of record data. 
Here, it has realized by synchronizing with a wobble frequency the channel bit clock which 
detemiines a channel bit rate. 

[0027] First, since the wobble signal acquired in the wobble signal generation section 22 is an 
analog signal according to the meandering pattern of wobbling, it makes a wobble signal binary 
in the binary-ized circuit 23. That is, in order that the binary-ized circuit 23 may restrict 
amplitude fluctuation of a wobble signal, after slicing a wobble signal on fixed level, it performs 
binary-ized processing, and outputs the binary-ized wobble signal as a digital pulse which has a 
period according to the angular rate of rotation. 

[0028] Subsequentiy, the frequency detecting element 24 detects a wobble frequency based on 
the binary-ized wobble signal outputted from the binary-ized circuit 23. In the frequency 
detecting elraient 24, in order to actually detect a wobble frequency, various approaches can be 
used. For example, what is necessary is to input a binary-ized wobble signal into a frequency 
counter, and just to change into the counted value corresponding to a wobble frequency. The 
counted value obtained by the frequency detecting element 24 is outputted to CPUl 1, and is held 
temporarily at RAM13. In addition, a binary-ized wobble signal is ou^utted to direct CPUl 1, 
and you may make it CPUl 1 judge a wobble frequency. 

[0029] Moreover, the period of a wobble signal may be measured instead of measuring a wobble 
frequency as mentioned above. That is, even if it asks for any, it can be equivalent and can be 
made to correspond to the linear velocity of DVD-Rl as it is, since the period of a wobble signal 
has the relation it is unrelated to the inverse number of a wobble frequency. 
[0030] On the other hand, the write-in data clock generation section 25 extracts the write-in data 
clock corresponding to an above-mentioned channel bit rate based on the binary-ized wobble 
signal outputted from the binary-ized circuit 23. And in the write-in data generation section 26, it 
is made to synchronize with the extracted write-in data clock, and actual write-in data are 
outputted to the laser drive circuit 15. 

[0031] Based on the above-mentioned counted value held to RAM13, CPUl 1 judges tiie linear 
velocity corresponding to the disk radius location of DVD-Rl, and directs the optimal record 
power of semiconductor laser 14a to the power control section 16. For example, what is 
necessary is just to change the record power of the disk radius location of DVD-Rl, and 
semiconductor laser 14a according to a degree type. 
[0032] 
[Equation 1] 



However, r: Disk radius location (mm) 

rmin: Disk most-inner-circumference radius location (mm) 

Pmin: The optimal record power in the disk most inner circumference (mW) 

P (r): The optimal record power in the disk radius r (mW) 



6 



The result of having calculated optimal record power P (r) as rmin=22(mm) Pmin=10(mW) in 
several 1 to drawing 3 is shown. In addition, the radius location of 3.49 (m/s) and the disk 
outermost periphery is calculated for the linear velocity of the disk most inner circumference as 
58 (mm). In addition, the angular rate of rotation at this time is about 1 500 (rpm). 
[0033] As shown in drawing 3. it turns out that the disk radius location r serves as the range of 
10-16.2 (mW), and, as for change of optimal record power P (r) to the disk radius location r, 
optimal record power P (r) increases optimal record power P (r) with the increment in the disk 
radius location r to the range of 22-58 (mm). Thus, the laser drive circuit 1 5 and semiconductor 
laser 14a need to be equipped with the power adjustable range of 10-16.2 (mW). 
[0034] With this operation gestalt, CPUl 1 reads the counted value held to RAMI 3, and asks for 
optimal record power P (r) shown in several 1 . That is, since the linear velocity and the disk 
radius location of DVD-Rl can respond to 1 to 1 and the linear velocity of DVD-Rl can be 
further calculated directly from the above-mentioned counted value, optimal record power P (r) 
can be computed as a result. In addition, the calculation of optimal record power P (r) by CPUl 1 
sets up the table which it asked [ table ] by several 1 data processing, or made the above- 
mentioned counted value and the optimal record power correspond to ROM 12, and you may 
make it read it from this table. 

[0035] Moreover, calculation of optimal record power P (r) may be interlocked with the power 
calibration processing (OPC processing) in DVD-Rl. Namely, in the power calibration field 
established in the inner circumference side of DVD-Rl, semiconductor laser 14a is tried, written 
and carried out on specific conditions, and power can be distinguished now. Therefore, in case 
optimal record power P (r) is computed, OPC processing is collectively performed by the most 
inner circumference and the outermost periphery of DVD-Rl , and it may be made to amend 
optimal record power P (r) by which created the above-mentioned table or calculation was 
carried out [ above-mentioned ] reflecting the result of this OPC processing. 
[0036] Thus, the heating value given by the light beam irradiated by the information recording 
surface at the time of the writing of DVD-Rl is kept constant by controlling record power 
corresponding to the linear velocity of DVD-Rl. That is, in always controlling semiconductor 
laser 14a by fixed record power, to linear velocity becoming slow and the heating value given to 
per unit length becoming large, in the periphery section, linear velocity becomes quick and the 
heating value given to per imit length becomes small in the inner circumference section of DVD- 
RL DVD-Rl is recorded according to CLV, and this originates in driving DVD-Rl by the fixed 
angular rate of rotation with this operation gestalt to the amount of recording information per 
unit length being almost equal. Therefore, it becomes possible to always write in by the fixed 
heating value to DVD-Rl by controUmg record power [ of semiconductor laser 14a ] P (r) the 
optimal with change of the linear velocity of DVD-Rl as mentioned above, 
[0037] Next, drawing 4 is the block diagram showing the oufline configuration of the 
information recording apparatus concerning the 2nd operation gestalt of this invention. The 
information recording device shown in drawing 4 is equipped with CPUl 1, ROM12, RAMI 3, 
pickup 14, the laser drive circuit 15, the power control section 16, a spindle motor 17, the spindle 
driver 18, the FG detecting element 19, the spindle error generation section 20, amplifier 21, the 
write-in data clock generation section 25, the write-in data generation section 26, and 
PURIPITTO detecting-element 27 grade, and is constituted. 

[0038] In drawing 4, about components other than PURIPITTO detqcting-element 27, since it is 
the same as that of the case of the 1st above-mentioned operation gestalt, explanation is omitted. 
[0039] The PURIPITTO detecting element 27 which fimctions as a PURIPITTO detection means 
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is outputted from pickup 14, and inputs the push pull signal amplified with amplifier 21, and 
PURIPITTO 4 currently beforehand formed in the land truck 3 as mentioned above is detected. 
[0040] Here, a record format of PURIPITTO 4 in DVD-Rl is explained using drawing 5 . In 
drawing 5. while the condition that the recording information recorded on DVD-Rl is divided 
considering the sink frame as a unit is shown, the condition that wobbling of the groove truck 2 
is carried out by the sine wave to the bottom of it is shown. Moreover, the wave pattern of a push 
pull signal which changes corresponding to wobbling and PURIPITTO 4 is shown in the lower 
berth of drawing 5 . 

[0041] The sink frame in drawing 5 has the die length of 1488T to the pit spacing T specified in 
case recording information is recorded, and the synchronizing signal SY of the die length of 14T 
is assigned to it in order to take the synchronization of a sink frame in the head. And a recording 
sector is formed of 26 sink frames, and the ECC (Error Correcting Code) block is formed of 16 
recording sectors. 

[0042] In drawing 5 , PURIPITTO 4 is beforehand formed in the location corresponding to a 
upward continuous-line arrow head. That is, in drawing 5 , it is a location corresponding to either 
the wave-like crest corresponding to wobbling of the groove truck 2, or a trough, and 
PURIPITTO 4 is formed on the land truck 3 which moreover counts from the head of a sink 
fmnc and adjoins tfie location to a maximum of the 3rd. However, in one recording sector, 
PURIPITTO 4 is made to be formed only in the even-numbered sink frame (EVEN frame) or the 
odd-numbered sink frame (ODD frame). In drawing 4, the case where PURIPITTO 4 is formed 
only in the EVEN frame is shown, and PURIPITTO 4 is not formed in the location 
corresponding to a upward dotted-line arrow head. PURIPITTO 4 allotted most near the head of 
a sink frame is formed in a synchronization, and is surely made to be. allotted corresponding to 
the defined even number or the odd-numbered frame. This PURIPITTO 4 for a synchronization 
bears the address information identified per recording sector on the information recording 
surface of DVD-Rl. 

[0043] Therefore, it is rare for PURIPITTO 4 to usually be formed in the EVEN frame to DVD- 
Rl, and to be formed in the ODD frame. Therefore, since DVD-Rl becomes fixed in the range of 
most by which a rotation drive is carried out, the linear velocity of DVD-Rl can judge correctly 
appearance spacing of PURIPITTO 4 detected by the PURIPITTO detecting element 27 like an 
above-mentioned wobble signal. Then, based on the push pull signal of the lower berth of 
drawing 5 , he detects PURIPITTO 4 by the PURIPITTO detecting element 27, and is trying to 
control the outgoing radiation power of semiconductor laser 14a by the 2nd operation gestalt 
based on appearance spacing of PURIPITTO 4. 

[0044] Drawing 6 is drawing explaining an example of the detection principle of PURIPITTO 4 
formed in DVD-Rl in the operation gestalt of**** 2. PURIPITTO 4 is formed in the land truck 
3 while the above-mentioned groove truck 2 and the land truck 3 are formed in DVD-Rl by 
tums, as shown in drawing 6 . And irradiating a light beam on the groove truck 2 of DVD-Rl, 
and making it go on towards the drawing Nakaya mark, the beam spot SP is formed of a light 
beam, and will be lapped with the land truck 3 by the part. 

[0045] The reflected light from the beam spot SP is received in the photo detector of pickup 14. 
When using the photo detector at this time, for example, a quadrisection configuration, as shown 
in drawing 6 . the reflected light from the beam spot SP is made to correspond to Fields A, B, C, 
and D, and is divided, and it is made to make the signal corresponding to the light-receiving 
output in each division field output. And in the PURIPITTO detecting element 27, if 
PURIPITTO 4 can be detected using the push pull method etc., for example, (A+D)-(B+C) is 
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calculated, the signal which changes with the appearance of PURIPITTO 4 with a wobble will be 
acquired ( drawing 5 (b)). If a suitable threshold is appointed and judgment processing is 
performed to said detecting signal at this time, it will become detectable [ PURIPITTO 4 ]. 
Moreover, a wobble signal is acquired by letting a suitable band pass filter pass in a push pull 
signal. 

[0046] On the other hand, the detecting signal which made detection of each PURIPITTO 4 
correspond to a pulse, respectively is outputted from the PURIPITTO detecting element 27 to 
CPUl 1. If CPUl 1 counts spacing of the pulse of this detecting signal and holds that coxmted 
value to RAM13, decision of appearance spacing of PURIPITTO 4 of it will be attained. And 
CPUl 1 reads this counted value from RAMI 3, the linear velocity correspondmg to the disk 
radius location of DVD-R 1 is judged, and as mentioned above, the optimal record power of 
semiconductor laser 14a is directed to the power control section 16. What is necessary is just to 
apply the calculation processing shown in several 1 as it is that what is necessary is just to carry 
out like the 1st operation gestalt about control of the optimal record power of semiconductor 
laser 14a by CPUl 1. 

[0047] In addition, when shifting to the condition of being formed in the ODD frame, from the 
condition that PURIPITTO 4 is formed in the EVEN frame, appearance spacing of PURIPITTO 
4 of the ODD frame is detected after it. and the ODD frame from the EVEN frame ~ what is 
necessary is to switch and just to deduct the counted value in above-mentioned CPUl 1 since, as 
for appearance spacing of PURIPITTO 4, one frame will sometimes be added too much by 
switching to one frame from the time or the ODD frame to the EVEN frame Moreover, it is 
made to make it synchronize with PURIPITTO 4 which detected the channel bit clock like the 
1 St operation gestalt. 

[0048] Next, tfie modification of the 1st operation gestalt of this invention and the 2nd operation 
gestalt is explained. Although the fixed angular rate of rotation performed the rotation drive in all 
the fields of DVD-Rl with the above-mentioned operation gestalt, DVD-Rl is divided into two 
or more fields as this modification corresponding to a disk radius location, and the case where a 
rotation drive is performed by the angular rate of rotation set up for every division field is 
explained. 

[0049] Drawing 7 is drawing explaining an example of field division to DVD-Rl in this 
modification. Here, the case where the field from the inner circumference of DVD-Rl to a 
periphery is divided into three is explained. 

[0050] As shown in drawing 7 . corresponding to the disk location, field division of DVD-Rl is 
carried out at field la by the side of the most inner circumference, field lb of an interstitial 
segment, and field Ic by the side of the outermost periphery. As mentioned above, in the disk 
most-inner-circumference section, the radius location 22 (mm) and the disk outermost periphery 
serve as the radius location 58 (mm). Moreover, suppose that the boundary section of Fields la 
and lb is expressed in the radius location rl, and the boundary section of Fields lb and Ic is 
expressed in the radius location r2, 

[0051] At this time, the radius locations rl and r2 should just determine that a degree type fills 

mostiy. 

[0052] 

[Equation 2] 



Count of several 2 obtains rl=30(mm) r2=42(mm). 
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[0053] And optimal record power [ of semiconductor laser 14a in the disk radius location of 
DVD-Rl ] P (r) is as follows corresponding to several 1. First, optimal record power P (r) in field 
la is [Equation 3]. 



Optimal record power P [ in / it is alike, follows and controls and / field lb ] (r) is [Equation 4]. 



Optimal record power P [ in / it is alike, follows and controls and / field Ic ] (r) is [Equation 5]. 



What is necessary is for it to be alike, and to follow and just to control. 

[0054] However, the semantics of r, Pmin, and P (r) is the same as several 1 case. 

[0055] In addition, it is made for the linear velocity in the radius location equivalent to a part for 

each outermost periphery to become 3.84 (m/s) in each fields la, lb, and Ic. Then, the 

corresponding angular rate of rotation becomes about 632 (rpm) by about 873 (rpm) field Ic by 

field la at about 1222 (rpm) field lb. That is, as for the other side, the angular rate of rotation 

becomes slow fi-om the inner circimiference of DVD-Rl at the periphery. In case a field is 

shifted, these angular rates of rotation can be switched when CPUl 1 directs to the spindle error 

generation section 20. 

[0056] Drawing 8 is drawing showing the count result of optimal record power P (r) shown by 
several 3 thru/or several 5. In addition, in several 3 thru/or several 5, the optimal record power 
Pmin in the most-inner-circumference section sets each to 10 (mW). As shown in drawinig 8 , it 
turns out that change of optimal record power P (r) to the disk radius location r serves as the 
range of 10-1 1.3 (mW) in field la, and serves as the range of 10-1 1.8 (mW) in field lb, and it 
has become the range of 1 0- 1 1 .7 (mW) in field 1 c. 

[0057] Therefore, the variability region of optimal record power P (r) is [ the direction in the case 
of dividing DVD-Rl into three fields like this modification compared with the case of drawing 3 
R> 3 which does not carry out field division ] small more. Thereby, small semiconductor laser 
14a of the power adjustable range can be used, and the laser drive circuit 1 5 can also be made to 
drive in the narrow range that what is necessary is just to perform control of the outgoing 
radiation power of semiconductor laser 14a by the power control section 16 in the small range. 
Therefore, the information recording device of this operation gestalt can be considered as a 
configuration easy on the whole, and it can be made low cost. 

[0058] Since it becomes the value fi^om which the angular rate of rotation differs mutually 
among fields la, lb, and Ic which are different although a rotation drive is carried out by the 
fixed angular rate of rotation in the same field as mentioned above with the configuration which, 
on the other hand, carried out field division of DVD-Rl, when performing the search which 
straddles each fields la, lb, and Ic at the time of a record sequence, it will be necessary to adjust 
the angular rate of rotation. Therefore, when searching by straddhng a field, between the minute 
will be required. However, in fact, there is an inclination for the firequency where a search is 
performed to become large, and fi"equency of the search which straddles each fields la, lb, and 
Ic decreases relatively, so that the radius location of DVD-Rl is near. Therefore, even if it is the 
case where field division of DVD-Rl is carried out like this modification, the evil by the 
increment in the search time does not become so large. 

[0059] In addition, the boundary of the field division to DVD-Rl in this modification can be 
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matched with the ECC block mentioned above. That is, the linking field is established in the 
head part of an ECC block as a field at the time of newly starting a postscript. In this linking 
field, record of an ECC block of precedence will be completed, the postscript of a consecutive 
ECC block will be started, it will overlap, and record will be performed. Therefore, if it is made 
to perform field division by making this field into a break, record is smoothly continuable even if 
it is the case where the shift to a different division field at the time of a record sequence occurs. 
[0060] In addition, although the modification explained above explained the case where field 
division of DVD-R 1 was carried out three, it is not restricted to this but you may make it 
increase a division field fiirther. Although a division field follows on increasing and control 
becomes complicated, it becomes possible to make narrower the power adjustable range of 
semiconductor laser 14a. 
[0061] 

[Effect of the Invention] Since it was made to perform power control of laser corresponding to 
the linear velocity at this time according to invention according to claim 1 , carrying out the roll 
control of the optical disk corresponding to CLV by the fixed angular rate of rotation, it is not 
necessary to always control the amount of laser drives the optunal in quest of the linear velocity 
corresponding to the radius location of an optical disk, and to change the angular rate of rotation, 
and the information recording device in which the high-speed search at the time of a record 
sequence is possible can be offered. 

[0062] The information recording device in which the high-speed search at the time of a record 
sequence is possible can be offered controlling the amount of laser drives optimally strictly in 
quest of linear velocity very oorrecfly, since it was made to perform power control of laser based 
on the fi-equency of the wobble signal extracted from the optical disk according to invention 
according to claim 2, carrying out the roll control of the optical disk corresponding to CLV by 
the fixed angular rate of rotation without complicating a configuration. 
[0063] The information recording device in which the high-speed search at the time of a record 
sequence is possible can be offered controlling the amount of laser drives optimally strictly in 
quest of linear velocity very correctly, since according to invention according to claim 3 
PURIPITTO beforehand formed in the guide truck of an optical disk is detected and it was made 
to perform power control of laser based on the appearance spacing, carrying out the roll control 
of the optical disk corresponding to CLV by the fixed angular rate of rotation without 
complicating a configuration. 

[0064] According to invention according to claim 4, field division of the optical disk 
corresponding to CLV is carried out at plurality radial. Since it was made to perform power 
control of laser for every division field corresponding to linear velocity, carrying out a roll 
control by the fixed angular rate of rotation set to become such the small angular rate of rotation 
that it go to the periphery section for every field Adjustable width of face of laser power can be 
narrowed, cheap and simple laser drive control of a configuration is performed, and the 
information recording device in which a high-speed search in the same field where fi-equency is 
large is possible can be offered. 



[Translation done.] 
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TIESI*t^. aifiJir^^=yo)IBS1SWfittiaiX^L< 

>5t-Dri^^>o)ii^4L, *si»sj^RSTtt-3:o)pnft»ie 

TDVD- R1 0)8B©5f7-3nv^>Ci:lZJ2glLrL^ 

tX-^T-. ±iaO)^dlCDVD- R 1 0)ttaSfl()Kft 
|:ffU¥iS**^U-tf 14eO)IES*/^9-P (r) 

iz i»j«ir ^> ^ t r D V D - R 1 izH i=- 3:o)»\sr 
10 0 37} Mz. m^\S:. ^^m<J>^2 0^m^mz 
m^\zn<TtiimmmDi. cpui i, romis. 
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[00 38] ll4!zfeLa. 7Ul^'y h«aiSP27lU^ 

[003937 Uevh t LT«8ft8T *7 U t! 

V72 1i:^y«'i^tlfz7vl^a7Jl/ft^«X^lv 

^7U tf V h 4 0)SBSl75f - 7 V h iZ-^l^TittWr^* 
kttl3. tO)TI=iE52»lrJ:y^^^l/-7>7V^>2i>J'> 

^SB$ft^5liSi::jlft3:*1i?'ev hSiII5Ti::MLi 48 8 

T(J):e*^^U tCJ)5tSB|rii 1 4Ta):^*0)I^JWft^ 
Tl^^. ttT. 2 6ffl<Dl^VC77 l>- AIZJ:^ U3- 
0 9lwJ;yECC (Error Correcting Code) 7PyO 
[00 420 S5|r33Ur> 7Ut!-^ h 4tt±I^&^ 
Ttti?;b-7 h7 ^^^7 S<0'>5r 7U V{?CSBtX5T*$BJK 

Sr^7VHh^^03±|r. 7'J kfv h465JK^*tl 

tt. «»«Bfl)fVi77 U-A (EveN7U-/0 i: 

Oh'. afcttS»»BO)f V^7U-A (ODD7U- 
) i.) lZ(3)^^7Ub!"^h4t>5JgJ5ll^t>*J:dl=LTU^, 
I^ACJSl^T'li. EVEN7 L/~AIZCD^K7Ukf"^h4 

1-^>^teiBI3tt7Utf vh4l5>$Jgj!S*t>ttU t^Vi?7U 
-/xfl>ifcpo)St,ifi<l=R*ti^>7Uey h4tt, |Sim 

^PHfiffl7UlivK4«u DVD- RKDfflrOiBaflLh 
[op43ni^-Dr. 5H»liDVD-Riii:wt7'Jtf 



•i; h4ft5EVEN7 U-/Kl3jl^J£E?tl. ODD7U-2. 
\zmatt\^Zt\t3itt'C^^. TOtz(f>. 7Ut:-yh 

tj^iiisj 2 7 rtftas * ^7 u e V h 4 omardiis tt. o 

<J)X\ ±M(Dl?7fy)\/i^^t^m\z. DVD-Ria)«t 
^mmmzmTB^:.b\ztji^, tcr, »2a>sg 

7Ueyhtftai«P27r7'Jtfvh4:&«aiU 7ue 
y h 4 (J)aiUElKl;S:?L^r¥i5^*^ U-tf 1 4 efl)£li« 
/ W - ^««J® J; d II ITU 
[00 443 newt. 2|s:3620)S»J^ffili*Jl*r. DV 
6- R iirJK«i*tifz7»Jet:;h 4(D«aiiS5S0)~WJ£ 

tt. ±)!S(DC?ib-7h7--;i?2. 5 h7':;C7 3ft$3J 

h4dSJKrf^tiTL>?», tlx. DV D- R1 a){^i!;- 

7 h7 v^? 2i::3fee- Z.^PaWLrlil4»5^^na):fei^izit 

«iar*U tO-»fti7VH h7':'^7 3|ratt:jfc«36C 

[00 453 \i-.U7.^yhSPtfi^oBiifi^\t\*yO \ 
7v7i 4a)g3t*^.|zrS5fe*t^^» ca)i:S. m 

B. c. Di^»jc*i!T«sii.. f-ti^i^oi^immiz Ir 'b, ^> 

^* tUT. 7Ufvh^*£tiSl2 7Ttt. 7'>^a7Jl/ ^'TA.^^ti- 
$£ttt^m»T7iJe':; h4a)»jfeai^f7dCfc65T§. ; 
irtittt<A+D) - (B+c) ^*«)!)5»J:5lzr*tK. 

'>;r7/i/fcttiz7ue'yh40)ai»i;;#-DTS:ftr5fi : 

^65f#^)4l* (05 (b) ) . CO)l:&. mmi3:?.lv ? 
7*l^t^tt7 vt/ i7 Jt^^«ifi^tt/ry K /t:;^7 -fit 

[00 4 63 7UevhtftaiS?2 7d**D, «I<?<D I 



CP U 1 1 1ZJ* tai^T^* C P U 1 1 tt, CO) 
«aS<t^0);<iI/7O)glK^Jb'>VhLT. ^•0)*J'>Vh 
fS^SRAMl 3irf*J#rtill 7Utf':'h 4 0)aiafBlKi 

65¥ijw^68t'y:^* f-ur/cpui i6>RAMi36i 




e>co)t)'>vhfifi^in*itiLr. DVD- Rio)7^-f:;^ 
^IM9-^J83f>r^, CPU1 i|zj:5^^JS«^U-tf 1 

[00473 ttiS. 7Ue7h4d5EVEN7 U-Al: 



o)*3]y» t) Kioi^x. 7 u e h 4 (Diiitt rm\t 1 
CPU 1 ^\z^\i^-h':?yhimio^yi-Lm6i^ 

^iz^ ^'y^> ;Hf y h C7 P y 0 ^WiB Lfe7 U If y h 4 
[00 4 8] *«W0)»l<«llHgfifi]5iy3S2 0) 

[00 4 93 g|7tt. *3?Jgi«lZfcl:t5»DVD-R1|: 

DVD-R ia)i*ifflft»*D^a3t7<DTfiQ^, 3-3|zdSJ 

[00 50] 1)7 IZifv^JtdlZ, DVD- R1 tt, r Y 

;^9ftaizi4iSUTSrtfflilla)fJiJ3i 8 «li»i5co 
±.'iit\.ftxb\z^^7.o^^^mt^'im^z2 

(mm). 5^-r;:^{7S^ia*Ptt^SteSS8 (mm) i: 
r 1 r« .U li^Q 1 1 c r 2 T 

[00 523 

^1/22 - r2/H = 58/>2 

I8(2%ltj$7^^. r1»30(inm)^ r 2^ 4 2 
(mm) 

\zm^'4m^i^''9^ 4 a<DSjiSESaM9- P ( r) 

II. ftii:^fistr:*:<DJ:dl=<jC*. tT, ffiQiolz 
08(3} 

|ztaE^T*ia«U fJ5«l b|Ztel«MIBS3/^9-P 
( r) li. 
Gft4] 

P(r) = firi • P(nb 

Cr)tt. . 



[^5] 

izt;gT>r?'J^|iTtii?.^u. 

[0 0.S4] tztzl. r. Pm i n. P (r) (Ojft^^tt 
(00553 /JCte, #f5*3l8. 1 b. loTlis ttl 

etifl)S^SSP^)z»8^T^¥flteiSr<J)»JI®;tp5 3. 

8^ (m/s) t^JifbJiDlZt^. t^t. 
ls^)SiiUt. 1 ar'ti(«3l 22 2 < r pm) . 
1 b7ttl*)8 7 3 (r pm) . 071*1^63 2 

(rpm) t^l^* -^Ity. DVD- R 10)rtS/)Je)^ 

ialZl^^ll^ifl9l^^ft^^;sJ^)i)i<3a:•DTl^<♦ cti»pO)!a 
$5ft)ijgtt. ^i^^^fiT^pgiz. CPU 11 t^T^ey 

h';l'X7-i/!l^20|z|t4tX'}iJrT^;ci:l=J:y. W 
[0 0 5 63 us tt. |gi371)l»5Tjr>*n^iSa5IES2 

Tisa sirfenT. ^HasnToSifiiea^i^ - p m i 

nlif94lti1 O (mW) fc^*. H 8lZ5\r J:dlZ. ^ 

-f :^{7¥ti«^s r izwr^saiesiy^9-p ( r) a:^ 

fttt. f^JsH e-^lil 0-1 1. 3 (mW) O^mhtSi 
^IISII briil O-- 1 1. 8 (mW) o&mkt^ 
ffi^l e rtti 0-11. 7 (mW) OttEfctto 

[OO.S73 tja^or. DVD-R i:£^|i3^giiL?a:u© 
so^g^lzikN^t. ais:g5JKI9JCDJ:dlZ3-p(D?^is||zd 
^nr^^^<f)l5DK ctySifiSay^9-P (r) 035ft 

CEOBdi'h*<«^rL*^>» ctiirj:y. /^9-*'ian?Pi 
6|zj:^SE*U-t;i 4 8fl>aJ«/i9-o)W»ia:'h* 

;^hizr^>cfcft5T&^» 

[00 583 -:^. DVD-R1 ^fJimt^SOLfzlSJsSr 

rnvmnsB^^ti^tK ^.^jj^^fsiai a, i b. i cd> 
sitii. 'Ei^\zmnm^Mtmis:^^tti:^ov. ibs 

V-':rV;^B5lZ#f|Ql a. 1 b. 1 o^^/irJbS^^tJ'- 
t<MmrfSi^^T^zt\ztii^* iffiifs^ifi^. ^mz 

tt, DVD-R KD^fMiSftSjfilili. ^-^mt^tX 

^^Mti±^<tj:^mt^m^). ^^^m^ i b, i 

*a:^Wa)J:5IZDVD-R 1^^^^^gljL/:*S^ 

ra&orfe, tr-^B^iyi(Di«iiDiZct*3*Stt-ttviiif* 

[00 5 9] 2WCJKMIZj3l:J5»DVD- RIIZJ;* 
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4 yavmtfi'^\:^fb txTi^ ^. c CD u y ^ v avm\z n 

[00 60] «±ltfWU=3C3I^WTttDVD- R 

tooei) 

cooes) S3f*iS2lzi5»o)P8^Ii«i:*itt, clv* 

mj&^^m\zt^zkti< $*)«t>rlE«irtt5$««««?) 

[00 63] 15*153 izie«o5gWlrJ:titf.. CLV:^ 
l-D-D. ^9^:Kif<r>iS-<)rhvyO\z^im^^tih 

[00 6 4) 19*154 |Zie$$0)5gWI"JCt\tt. CLV:^ 

^\z^j:& itdft7'^?.o^^fi'^i^\zmmz^m6^wii. 



[IS] 2^§SqQ<D»i iS)m^J&^\z^.^miEBVimiJ) 

[Da] <j>^mM^\z^.^tsm^mim\z 

[^61 2ls:52q«©»2(0SgMJglKIZteUT7Ut!v hO) 

\zm^m^mo>''m^yr>rmz-^^* 
iBB} ti^BRff)^mmB0^mm\zi^^mmE^^m 
izm^^m^Au-mm^m^nktrn'^i^/b. 

1 ."DVD-R 

18. 1b. 1 o-'DVD- RO>^S««Ja 

2-c;;|/-7h7vO 

4-7Utfvh 

6>-':&2&;%QD 
7 -ttSIK 
1 I- CPU 
1 2'" ROM 
13-RAM 

1 8-:;^evKJlf=7-f/t 

2 0- ;^tf V H iir 7-^Js«W 

2 1-7V7 

2 2""i7;r7Jl/^^^J5ll2P 
2 3- 2fi5fk@3ft 
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C(ii} 



m2} 
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CDS} 



.EVEN At ^ 



TT 



'K/V^AfM\f\A 



v/vAaaa. 



373 




F5-M*«) .50 109 Aft 12 

5D1 19 M24 6A01 DAOl FA05 HA4$ 
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